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PHYSICS
(Theory)
Full Marks : 70
Pass Marks : 21
Time : Three hours
The figures in the margin indicate full marks
for the questions.
Q. No. 1 carries 1 mark each 1x8 = 8
Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 = 27
Q. No. 4 carries 5 marks each 5x3 = 15
Total = 70
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What did Meissner actually observe which is known as Meissner
effect ? 1

(IERAIE 2pers 6 2Rt Sffest RGe (BeE o= I il =

A very interesting fact regarding electromagnetic waves can be seen
with the help of a portable AM radio. What is it ? 1

G5l 2'FHIA AM @S’ TERe RYie pEFE Owkel TR G5l 9
TGP KOl (TIR[CE (oAl A | Go1Co! 52

Mention one similarity between Coulomb force and gravitational force
acting between two stationary charges. 1

29 Sge o 15! WK Siere @l 91 FerF I6 Wi NI 679
ere [ Bl AV Tree F4 |

Define mutual inductance of 1 Henry. 1

1 &9 AR e gl fam |

If the radius of the first orbit of hydrogen atom is 5-3x10"'m,
what is the radius of the third orbit ? 1

QRY TS #AIgT AT FHALT ARG 5-3x107'm T PO FHALT
AT TR 2

If the work function of two metals X and Y are 4.17eVv and
8.24x10712J respectively, then for which metal lesser amount of
energy will be required to emit an electron ? 1

T X S Y 4ig 4R @ IR S G0 4.17eV OF 8.24x10710]
= (ST (FARY (OI2[ ZERG oo A I *fe AT 292

Arrange the following communication methods / modes in
descending order on the basis of their operating frequency. 1

TR IRY TR were TRl Amforyz, PR IkmE [ FERNES
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(i) AM Radio transmission
@G (O TR
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(i) Cellular communication

R @R I

(i) Sky wave propagation

SIS ICE RO ERA GO

(iv) Satellite communication

CLER NI ISIEE

The sparkle of a diamond can be explained by which phenomenon of
light ? 1

9 Gro GRTF, (AIZse @Ry 2IRE6AR FZEE T IR A2

2. (Attempt any ten of the following questions)

(Ricwiza webl 249 Tes fa73)])

(@ A magnetic dipole is oscillating in a magnetic field obeying the
following expression.

2
a9 __mB
dt |
What is the time period of oscillation and mention the nature of
oscillation ? 1Yo+Y%=2
9Bl (S1FF ate= 3 (G (Fqs gfel STz | (PR WRERS ekmmEit
I etz
2
a9 __mB
dt |
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(b) You know that Ampere’s circuital law is mathematically expressed
as given below.
Also you know that this law was corrected by Maxwell and which is
known as Ampere-Maxwell law. Write the general form of the law
and name the additional term. 1+1=2
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Explain in brief — “Infrared waves are sometimes referred to as heat
waves.” 2

B I TN — “SREANRS TR (SR OF w291 JeTe (FHIl
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Under what conditions Doppler effect is called (i) red shift and (ii) blue
shift ? 1+1=2

5 po® TR SR (i) 6l T W (i) TeT 1 I (R T 2

Draw a neat diagram to show lateral shift of a ray refracted through
a parallel-sided slab. Indicate the lateral shift in the diagram by a
double-headed arrow. 1Y5+1%5=2

W2 AT I F59 5341 oI s elfevie 3 @b A =
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fofee w1 |

Define one coulomb charge. Two point charges at a distance r in air

exert a force F on each other. At what distance will these charges

experience the same force F in a medium of dielectric constant k ?
1+1=2
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Find the value of current | flowing from A to B in the following
circuit. 2

woTe Rl TEAIere A9 B (el bifere (@il 21z | I S el <5<t |
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Explain Lenz’s law from the principle of conservation of energy.
2

& TRIFMITOR @I (F1gI a0t T 1 |

What is modulation index ? If the maximum amplitude of an
amplitude modulated wave is 10V and the minimum amplitude is
2V, what is the value of modulation index ? 1+1=2

T 5 52 R Ffere wal @b AE® [TB[ 10V =% &5 [iwe
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Obtain an expression for drift velocity of an electron in a conductor.
2

(I AR A EoR S7E (@99 2 91 Tiered |

Establish the relation between the focal length ( f ) and radius of

curvature (R ) for a spherical mirror. 2
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3. (Attempt any nine of the following questions)

(Rieleat 761 2re ©e for4))

(@ There is an electric dipole on the X -y plane. Its dipole moment is
4x102Cm. On the same plane there is also a uniform electric field
of magnitude 5x104NC . If the axis of the dipole makes an angle
30° with the electric field, calculate the magnitude of the torque
acting on the dipole and also mention the direction of torque.

2+1=3

X -y ©oT® &bl (aifes facas Stz | B9 fAce IS 261 4x10°Cm |
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(b) The capacity of a parallel plate capacitor with air is 18 pF . When a
dielectric material is inserted in the space between the plates, its
capacity becomes 108 pF . Calculate the permittivity of the material.
What is the material ? 2+1=3
Y NT® ] NI (I9Fg (202 18 pF | A HIFFHF AT Y2ee Aero
@51 smief JAE Tl 29, 9RFY ol 108 pF | sWiLGR o[ e &7
fefg =111 smidfRy 52

(c) A current carrying solenoid is shown below. Show that the magnetic
field intensity at point P be

_ Ho 2m
4z 3’
where the symbols have their usual meaning. 3
<X >
dx
=

|
l

le r S|
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Consider that the electric field amplitude of an electromagnetic wave
is E, =120NC " and its frequency is v = 50Hz . Determine B,, o
and k. 3

Gl Y7 PRI w9 KR (a9 [RWE Ey =120NC " Sli% (i
y =50Hz 3@ 4R By, o % k @ 11|
Show that the total energy of an electron in an atom is negative and

it is >

E-__°¢ :
8r &,
What is the significance of the negative energy. 2+1=3
MYE! (@ ST G5rS 4P FERG GO II *fE ANIF O B A
2
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Name the only gate which is used in the following circuit. Write the
truth table for each of the circuits. Identify the logic operation
(ie. OR, AND, NOT etc.) performed by the circuits.  15+(1+1%)+%=3

@) (b)
@7 TG MOIS TJTRS GG (5154 2 AT TG AT G (G
forl SII% HERiGl I8aTe v (2]t wifes @ (vl OR, AND, NOT
2wji) fore <l |

Two long straight thin conductors carrying currents |, and I,
respectively along the same direction are placed parallel to each other
at distance d in air. Find the force per unit length acting on any one

of the conductors. Hence define one ampere. 2+1=3
d 9O 2[/7[ TGS 4F qO 71Ka (oAl 2ifigie T | =i 1,
231Z GF frere SifeTs (2| RCHIE 9B 2RAIER @3 (e T st 7
ey Fa o TR @ afies kel |
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Draw a ray diagram to show the correction of a myopic eye. The near
point of a person with defective eye is 75cm from the eye. Find the
power of lens required to see clearly at 25cm from the eye.

1+2=3

SR AN (T2 b1 IR o il | Khiwa® 539 Mgz aeme &F6
3% 5P9°[1 75cm YRS SRFS | 25cm TG T (MR ARG @
el e 31|

What are coherent sources ? In a Young'’s double slit experiment the
intensity of light at a point on the screen where path difference A is
k units. Find the intensity at a point where the path difference is % :

1+2=3
Tl E T 52 36T fafem TS ST (I @Bt R STicistel <!
9l YOIT AL AT A | (18 R o diRe) k G35 | O B Ko 7]
QIR % TE (1R e 1% Sige! e 292

Explain the source of solar energy with the help of proton-proton
cycle. What is the role of cadmium rods in a nuclear reactor ?

2+1=3
A5-2 b TRTS GTF WG T iy 91| Fegm [Ese oo
(FCRRN weT FIN 62

(Attempt any three of the following questions)
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“The phenomenon of electro-magnetic induction has been
technologically important application in the generation of alternating
currents.” Name the device which can generate alternating currents.

Draw a neat diagram of it. A rectangular coil having area vector A
and number of turns N is rotating in a magnetic field B with angular
speed . If @ be the angle made by the area vector A with the field

B at time t, derive an expression for alternating emf ¢ starting
directly from Faraday’s law. Draw a graph to show the generated emf

at time 0, T/, T/2 3T/ and T. Yo+ 154241=5
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(b) State Kirchhoff’s (i) Junction rule and (ii) Loop rule. Determine the
equivalent resistance of the network given below and the total current
going out of the battery. Given, each resistor has resistance of 1.2 .

1+1+2+1=5

IEFR (i) M@ 7Tv@ @ o= (i) I8 I91 949 9ol o1l | eome
TEHIHIF II9eT ([IK ST @OIS[7E1 2idifee @[l [Kige Fefm w11 | i =iz
TEHIOR 2feChl ATe 4 AfSh] (@4 I 1.2 |
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You know that the modulated signal in amplitude modulation (AM)

Is expressed as given below

HA HA

Cm(t):Acsina)ct+Tcos (o, —a)m)t—Tcos (a, + o)t

Plot the frequency spectrum of the signal i.e. a plot of amplitude
versus . Write what will happen if the modulation index u >1.
What are sidebands ? Write the full forms of PAM, PDM, PWM and
PPM. 1+1+1+(4x%%)

ol Gl (@ [wis Fefe Ffete Awen weto WIS i o S 23 |
C,.(t)= A, sina,t +%cos (@, —a)m)t—%cos (@, + @)t

¢ RFICe RFe T (e (@18 oA 491, wdie ¢ [oFice
RBEE (14| I 7pF 4 >1 T & 2 Frdl | 2oz 2 PAM,
PDM, PWM 1% PPM F o Tl farai |

A source of emf , V,, sin et is connected in series with an inductor L,
capacitor C and resistor R. Calculate the impedance and resonant
frequency of the circuit. Also write an application of the resonant

circuit. 3+1+1=5

V,, sin ot RYJpeTs 30 B G5l S L, 4195 C S (&8 R I (100
(TRASIE TR T4 (27| TR S i S Fo1E el
39 | F9ICS Sl IO Bl 2T 4l |

[10]



)

29T PHYS

For refraction at a convex spherical surface of radius of curvature R
from a medium of refractive index n; to a medium of refractive

index n, (n,>n, ), establish the relation

n, N nNp—-Ny
\Y; u B R
What will be the behaviour of a convex lens of refractive index 1-47

when it is immersed in a liquid of refractive index 1.47 ?

4+1=5

R OIS JPI%a Q4 Tee (AR spe n, efSmmeia Mgssal n,
ARSI M (N, >N, ) AR BN (Fao @Yed @

n, N nNp—-n

\Y; u R

147 AFSTRENTT Tee (7791 9 1.47 AfOTREATT (PG o1 BB
faCe1 (oToIe bl (e B2
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